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^= (57) Abstract: Novel medicinal compositions containing anti-Fas antibody which arc useful as preventives or remedies for autoim- 
mune diseases or rheumatoid arthritis. More particularly, medicinal compositions containing as the active ingredients antihuman 
antibody having an activity of inducing apoptosis and a compound having an antagonism to folic acid or an effect of inhibiting 

= dihydrofolate reductase. By using these medicinal compositions, the content of anti-Fas antibody can be reduced in preventives or 
remedies for autoimmune diseases or rheumatoid arthritis containing anti-Fas antibody. Thus, the possibility of the appearance of 

^= the tolerance in the patient's body due to the expression of an antibody against the anti-Fas antibody, etc., which makes it possible 

~~ to provide excellent preventives or remedies usable in long-tenn administration. 
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Kerr, et al. (1972) Br. J. Cancer 26, 239 #35) . \,^t>\4>^y° ^ 7 J^Bm 

r i{cJ;^)t3<75i:#X.e3i^■CV^5 C^liJ^— b (1995) Mebio 12 (10), 79-86# 
fiS) . 

ZOXo^iT^] — v^:^{::Sa#-t5^^i UTIiF a s [Yonehara. S. et al. 
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^^i^ (Tumor Necrosis Factor Receptor) [Loetscher, H. et al. (1990) Cel 
1 61, 351-359 , CD 4 0 [Tsubata. T. et al. (1993) Nature 364, 64 

5-648 #.^] -^/n'-^:*- y >'/^7>"9*'<i^A [Jenne, D. E. et al. (1988) I 
mmunol. Rev. 103, 53-71 #8^] f£ iffi^ <Dj^^t>m^^tiX t tZo Fa s 
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^Fa s^/ i7 a-±/um.^(r>'p{Zlt, Fas y :«f > KI^^(-lffllia<75T;if ^ — 
^}sxxjpmm(Df^mmt^£^jn^ tm^^tix^^^ mmw-2- 23793 

mm^(D^mit^J^t'f)^m.U^tl^ (Danlel J. McCarty (1985) in 'Arthritis a 
nd allied conditions, A textbook of rheumatology' 10th Edition, Lea & Fe 

biger #BB) ^ ^:&nm^tix\>^^') ^'=^^(r>mmmm\z\^. ^h^^r^^ 
(r>m^m.m'^tL\-i.fe.^mmm^*^my'yfbinx\^^t>. :lo \^t:.x^m:nm<o^i^i^ 
m^W:<^xnw\'r^^tii^x^fi\-s.. ^tcommk-tv ^^^fhmmt \^x^mxth 

tz^x^ V ^•^^iztsi-t^-}9mmi^<Di^mi-simmmi:^^a>h<DX'iif£<. 

^?^nPi'tiZti^^(binX\>^^ (Daniel J. McCarty (1985) in 'Arthritis a 

nd allied conditions, A textbook of rheumatology' 10th Edition, Lea & Fe 

biger #BS) „ $p>{w:^ia. ■^^^^(Dmmms^iz.T h --> ^ :i 

t. rfrlRJfflSaiKilwF a s^l^;*5^mLTl^6wi:*5BjP,d»i:/jio/::„ ^'S^ ( 
Nakajima. T. . et al. (1995) Arthritis Rheum. 38. 485-491#.^) JSj:!)?*^ 

h (^3 8lH]g:$:y 'i'^f^^^^tJ;^^ (1994) 487Mm:XJ^^fS.6 ^B^^^^B 
^IE^(1994) 338M#Bg) ji, ifflJiai^SSt4^^-r 5^ t HP a s^i^^V^-^ 
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hFa s ^ o— -^/^^^$:{SeE^wigcM^#'bnT*3'9 (Yonehara, 

S. . et al (1989) J. Exp. Med. 169. 1747-1756, (1989) ; SCIENCE. 245. 301 

-305. (1989) ^j^t'^pm) ..^fz. mm(Dj:oi^. mm.i^t'^v '>^^B^(r>^ 

mmmz^^^' f hn-eT4^ h-->^iSr^3li-5::<i: 'b^#$i^TV^5 (^3 8 
fsiB:^]} '>-^'^^^iPmM(l994) 487M*5«tU52pfijt6 3^jlSi^#*l#IS*(199 
4) 338M^SB) „ $ib(C, ie^S^S^T^/HJl^-^y ^^f^t£B3S5iJJ^7*>'i'©) 

!li^ff-<^m 0 9 0 9 8 1 6 -§-^^#8?,) „ 



— l!tSiS5EH^o (TNFa) iZMT ^ ^ ° —tJl^tfii^ c A 2 t ^ h 

t^)5*Qbi^-CV^5 (;&/U'X>, ^ 7 [sJ^ig y (1998) ^Pmi2 

-13M) Ji^ a si5ifl£i: > N K l^=*Mr- ^^(Dti^^^^{CoV^T{i±<^e> 
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SEIim^i^lwlii-So »*L<{3:, g^^t hFa s fitfls^s^ / iJ' a -^^i'^**: 
CHI 1. y^-^^:P^^-^-<-f^) K— ^HFE7A (PERM BP-582 
8) ;i5M^-r-5^t hF a s^y a — -^yuiJti^^H F E 7 A * (i^ix "b t h 

h, rnv^^T'yA, MX- 6 8. N-C4-[3-(2.4-i?T $ /-6.7-v?t Kn-SH-v- 
n^>'^[d] try 5: v?:/-5— f/H^i^i/'ry«^]-L-^yUi? ^ N-[[ 

5- [2-(2-T5: y-1.4.5.6.7. 8 — \^ K n -4-:^^^ y y Y\.2,Z-^'\y^^)^''^^-y- 

6- ^/U)ai^/U-2-f^^=/U];{7/l^4-*^/U]-L-://U:J' $ V®?, (R)-N-C[5-[2-(2-T 
5 /.-1.4.5,6. 7.8— df^i^t Kn-4-;i-=3py fy K[2.3-d]fy 5 :<^-6-'r /U) 
'f-yU-2-^=- = /l^]*/Ujf:=./u]-L-^^/U^ ^^-gf. N-((2, 4-v^T$ y -3. 4, 5, 6, 7, 8 
-✓^df-i^t Kney K[2,3-d]fy ? i;f>-6-^/V)3i'f-yu)-2-^3i=./U^^U7}?=./U 
-L-i/yu^ 5: (S)-2-[[C4-;«7/u;if:¥->-4-[C4-[C(2. 4-v'T S: y-6-7*7^ y 
=.yu)>^/u]T^ /]^:/y-i'/w]T 5 y]:?'^/u]T^ y];<7/^5^^:^y^]^>'I^-r/^' 
K. N-[4-[3-(2,4->'T5 y-lH-fn n [2.3-d]b^ y 5 i^^-S-'T /U) T^n f /W]-< 
>'yi'/U]-L-^/l'^ 5 ^-g!. 2. 4-v?r ^ y-6-(N-(4-(7 3i=/u;^/U:J^=.>'U')^:^ 

v^/u) ^ f^/uT 5: y 2, 4--:/t y-5-C4-[3-(4-T 5: y 7ai=/i'-4- 

;:?./U7n=.yU7*=./UT $ y )7'n;}ed{^v^]-3,5->'y h If y * v^:^. 

N-[4-[4-(2.4-v?T^ y-5-f y 5 v^s/t-) ^ f^/U]-<:^'y /W]-L-:J^/W^ 5 i^K. 
N-[4-[3-(2, 4-v?T5 y-5-fy 5 >?=./U)7'o tf/U]^:/ y ^ /U]-L-://W;^ 5 i^Bfcs 
N-[4-[2-(2. 4-v^7' ^ y-6-7'-r y v^ — /l^)^f^/H^://^y^]-4-^ f^-U'^'-DL-j/ . 
J\^9 5 >'Sfi3 J: O^N- ^/U3i^yu)-N' C3-(2.4. 5- h y rJ' n n «»7"n 
Ji?:*?^'^]-^ ^ K>^*/U3J?=^ v^-y ^ -✓'T $ K t Ko ^ n y K (P S 1 5) d^PjJ^C 
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Tfcntt'iV^ ^(DXo^J^ijii: h F a s^flsi LT. if* L< fl^t h F a s^. 
/ ^ a—)-/um.i^CH I I iSXXf-^'y ^--^17 P^y^^ :f ]) K— -^HFEyA (F 

E RM B P - 5 8 2 8 ) t K F a s ^7 ^ n — •:?-yu^5t^$:H F E 7 

^#^-•5 t><75T'SD . :*:^B^OStt hFa s ^ 7 n — ^/Uiit^*:!::^-^- $ix5o 
> h h udrir- h (TfS^ ( I ) ) 
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N-[4-[3-(2. 4-v?T^ /-6. K n -SH-v'^ n [d] f U ^ :^-S— f /W) 

tf/u]^:/y>ryU]-L-^^/Ui?' 5 i^SS (J. Med. Chem. (1994) 37. 1616-1624. 
TiS^ (IX)) 
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8 0 1-§-^^#,^. Tf2^ (X) ) 



P Q 



V-OH 




N-((2,4-v^T5 y-3. 4, 5, 6, 7.8 — •=5rf-t Knfi; K[2. 3-d]fy 5: 
1997)^j;^#^660#BB, TIB^ (X I ) ) 




(XI) 
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(S) -2- [ [ [4- 7ts v'-4- [ [4- [ [ (2, 4- v? T 5 / y = /l^) > f^/H T ^ ^ 

3 0 8^<2i^#Ba., Tia^ (XII)) 




(XII) 



N-[4-[3-(2.4-v;T5 /-IH-f n u [2. 3-d] tf U ^ i^>-5-( M^u l^/U]-<>-/ 
^/W-J-L-^^u^ 5 {^.'^H^nS 3 4 6 3 e^^Jtn^f^^. TIE^ (XI I I) 

) 




(XIII) 



2, /-6-(N-(4-(7 3i— .'U^/l'4^.::^/U)^:/v^^^)^^^^^ - y)^:^>' V 

>' (7l^gSgF55^#^#(l992)tj;©#-§-2458#BB,. TIE^ (XIV)) 
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2, 4--i^T ^ y-5-[4-[3-(4-r ^ J -7 3L=^/\^-^-7^f\'it^=-}\^'7 s^=:-l\^T ^ y )7'njK 
df.c^]_3 5-,:;^^ hdrv^-<^v?/U]h^ y 5 (g^Cji-liltlT 2 3 1 8 8 8 

Tiasc (XV) ) 




XH3 



rFtiSMWO 9 5/9 8 4 5 TSS^ (XVI)) 




(XVI) 



OH 



N-[4-[3-(2.4-->'T5 /-5-fy $ •:^=/U)7'n tV^3^>' ^/-f /U]-L-^/l^t{' 5 
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(Tis^ m^n^ntamwoB 9 8 4 s^-^Anmm. xvi d ) 




N-[4-[2-(2. 4-v=T 5: J V iy^/U) zn^^/U^^l^y ^ /U}-4-;^ ^U:y-Dl-y 
/i'^ S: >®e (S^4#ifttlJPWO 9 1 /1 0 6 6 6 Tia^ (XVII 

I) ) 




N-(l->5^/u^5^/U)-N' [3-(2,4. 5- h^^nn^iny :ir>') ^^i^l'T 5: Kv' 
:<7/U;J<= ^i^yi^i^T^ K t h'n iJ' = y K (P S 1 5 ) (H^^fFtUMWO 9 3 
V 1 6 0 3 7-f-^«#fiB., Tia^ (X I X) ) 
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H3C 



CH3 



CI 



CI 



w^^^b^7?^t;■^^^{iv^-ri^t. mmmm'FmTbmiti^t: h'om^m7imm^s.^i^ 

jJtFa s^y ^ a— ^/^^5t^$:{i, ;t Stl^ <!: L T t h F a s OJNeJ!a^®*SSr 

LTjifJiT'^ 1^(75(75 — OX'S? -5^ y n — ^yU^5t<$: H F E 7 Ali, Fa s ^ y^T 
^ Vy^:^^\i hFa s 1?^^^. Wi-^ ^ :^<Dmm.U^t^ :^ % —^Ui^ 
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(c) '^Slfll^fflBa (J!^T r^jcn— 7j <^5SS$!l, 

(d) ^ffM^^flS.!: ^^iD-^iOiSffljjailt^, 

(e) '^^h-t^^^^m.^-t^^^^rf^: K— ^S^cDjISU. 

(f) ^-*fflfla^ D-^^-^03i-tiJ (i^n— , 

8S64#^14(D^^ft, fe5VN|±:^i8l^m<i: LTOij^ttO;^^, 



3: D — r Sr^ffi-r ^, - i: t -C # S o 
(a) ^^(Oi^n 

mn^b LT(*, t hF a s (D*|Bi!a^^^i:-^^;^-Y:^^5' — a>r #:/3S^flE ( 
\ikT ri L3RJ co^fllfiS^^lSSc [Nishimura, Y. et al. (1995) J. Imm 

unol. 154. 4395-4403#B?J <!: (7>S!s-^:? V'^"*^ ^ — p h F a s -A 

I C 2Sr•t^/^*5t5J^fflJ!atSfeCOS- 1 {;i^ALMm$it. r i: tw J: o 

Xnibtiimi^^^lyyii^n (Sir TMife^t hFa sj ;i5^^T?fcSo 
phFas-AIC2(i. thFas<!:-^'i7:^IL3 R (Dilife-^ = — 

Ki-5DNA^, ift4^^Saffi^^^^^-pME 1 8 S izm^iiit^ Z t {Z X "0 ^ 
KT*t5o /cySiL. Fa s^ = -K-r5DNA, ^±^«me>(CPS 
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M^i^mat. phFa s-AI C2-eCOS-im2r?F^^emUT#P)n;t 

mnmmm^i^mL. ^<Dmm±m^^^m.±^ini>^ hPa s t-^'^^^i l3r 

tLXmm-r^^tt^-(t^ F a s O-^^^itlt^^T'fo^ C Itoh. 

N.. et al. (1991) Cell 66. 233-243 #.^] (OX'. i t) , 

(b) m.i^m.±mm<Dmm 
6c mmw}<i^t\^xn. F a s y -ytJ'T'j^ 

^OJ: ^/i^-i^y^li^Pft^CO^Iife [Senju, S. . et al (1996) International Im 
munology 8. 423 ^ffi] {zmmi- ^ 'O i'ftiii- i :i t ^>X^ 

TR I A&j iv^9) . Eti^^^S^iife (t^T TEL I S AifeJ i:V>9) . 
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E L I S A&;65 J; K) JfjgX'foSe 

EL I S A^9 6 7v7°U- h^<^S1=BiS®l-Si^^-^^ $ b l^fetJ^^^®^ l-tTV^ 

(c) 5:3:n— v'CD^SiXm 

'^^r=-:^m'i^-^^^ (BALB/c^Jl?) 5^n— ^^P3X63Ag8U. 1(P3-U1) C 
Yelton, D. E. et al. Current Topics in Microbiology and Immunology, 81. 1 
-7(1978)] , P3/NSI /1-Ag4-1 (NS-1) [Kohler. G. et al. European J. Immu 
nology. 6, 511-519 (1976) ] . Sp2 /0-Agl4 (SP-2) [Shulman, M. et al. N 
ature, 276. 269-270 (1978)] , P3X63Ag8. 653 (653) [Kearney, J. F. et al. 
J. Immunology. 123. 1548-1550 (1979)] . P3X63Ag8(X63) [Horibata. K. an 
d Harris. A. W. Nature. 256. 495-497 (1975)] ti: i£^m\^>^ ^ ttmi^ 

ri^p>offl)la^^i. ^ij^iis-r-ri/T [rpmi-i6 

i§*te] , ;J^3 75fe^^/W'<'>=l§lfi (Iscove's Modified Dulbecco' s Medium 
■,UT riMDMj i:V^9) , %1^\t.^iV^y^^-^^'-'^^^^^ (Dulbecco* s 
Modified Eagle Medium: ^J.T TdMEMJ t^^-o) "CMf^tit^-r 2> 

^(75 3-4 BSntCiE^tgltil [0iJx.(t\ 10% FCS^r^tPASF 1 04^Jfe ( 
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LT*5<o 

(d) mmm^t 

^mm^m-k^m (wt tpbsj xx<m^L. m-mmt^s^o-—^ 
(DmmmtT^itA^ 5 i~i o : imj^.'c/^si^t-M^b, m't^^m-r^o ±m 

^l^*L, jtiJSU/iSi|BBSi*?r J: < ISCLf-^. mi^L^it^-C!^ l m 1<D 5 0% (w 
/v) ^^yai^^u^-^y =r-/u 0 0 0^4 0 0 0) ^-^tp^ifiiftiSlfe 

trMT-t^. ^<D^^ 1 Om 1 <DMifiirt±fia$:*^o < •? tm^fzm^'L'^m-i'i>o 

L-2J tV^9) ^-^tfiE^tgitll (JilT THATifjiilj <bi/^^) ^{zmMl^X^ 
#?iT. 3 7t:T'2iSPBm-gitl|-r5o ai*®S:HAT^llfe^M9o 

(e) x>-r^y K— 

=^r1^:^^> . ifT^l^ • /-J^ X /tc i; /}< v-zu f>7 (HG PRT) ^K.^. 
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^±.m<r>—U%:^l^\^. 0iJx.l^. EL I S A&fdJ: O^F a s ^*i|cfl5^i|r|:^-r So 
^yt*L, E L I S A^(D^J!^<!: LT±i^jil-g•^5'>'/^•^^^ffl^^5^^{i, 

liJi. ^iJ^Ji'^-J^^ I L 3S^<^^^{i^(DjMija^®«t^^J[li: L^bEL I S A 
(f) ^a— ^^'^ 

fr^o n-=>'^i£t LTIi, 7*1 h<^> 1 -i^ai/UtC Hii(7>y>Y^y K— 

0 til Li#^i-S:^jSfe. -tr/uy — ^-{ij:o-r Hli(75^^^5^gii-5 ry — 



_0071ieOA1_L> 
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n— ^/U^^z(:g/t^i;fflfla^#5o wCOt #^^^n5-=^'i7^ F a s t LTIi. 
«^^;=^F a s (DmS^^^i^t-^'>^ I L 3 SSf^^tO^ia^®^ i: Olife-g-^ W« 
j^g^s— K-r-SDNAO^^-r^^ 5 K-^i!'^— pMEl 8S-mFa s- 
A I C [Nishiinura. Y. et al. (1995) J. Immunol. 154, 4395-4403#B3J 

^ u—tyi'mt^(7^m^mii^X'th^-^'y:^-^'>^^^^yD k— -^^hf e 7 a^b 

7^2M 20 B{t»tT'^^^f€$n, SI€#^FERM B P - 5 8 2 8 ?J5f^$ 
HTV^So Lyh;6So-C, ^Jxf^-^ ^ -"^ 'J' ^ K— ^HF E 7 ASrffiV^ 

Ti5tflc^ss3Si{-t-5^^{i. xm (f) ^-C'^^i&LT, ij^tTtdismi-^xm (g 
(g) />w:/y K— n— :^/^^^^^c<75^Si 

{m^it. ±IS<^BALB/c) . fe5V>{iN u/N u^!j7;^<Dfigl!SF^-r-?S^^^ 
AbTrap G y h ; 7 r /l'^ '>T?±Si) ^^fljffif^) r t t T' t 5. 
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( h ) ^ / ^ n — :h/U'in[^2|:<0^:^ 

i-i.^T(DXolzn^ Zt^^X^^ -^-f. [5]^fei UTd^r^-r/u-n^— (Ouch 
terlony ) E L I S Ajfe. ^TtliR I A&^JS^tf e>nSo 

ibSo E L I S Ajfe^:tllR I A^^^^v^^:^•g'tt. itil±?S^-?:0** 

i5tl^Pii^@^i<tS:Ji;^-y:. ^ ibtcm-tfem^*:<t L-C«-@1'i=^y ^ayV'^T^ V 

$(b(-, :^X^^<^;ga{±, :7;i-— y >'n >i7 U — :Jo J:U^2 8 0 n m(Cio 
[1. 4 (OD 2 8 0) A / :/ n ^ y 1 m g /m 1 ] i "3 3itii 

^ D— ^/i^St«:OSm^/c{Sfem$r = — K-r^iDNAJi. ±fSi7tF a s^^^n 
—■ ^/^^^^^^S^i-5^^>r :/y K— ^^fflflSJ: •? mRNA^SSSiL, ^mRNA€: 

N A «r ^ n -etL^gi-r ^. w t {w J: o ^# lb o 

AcOlHSili, ^-r^RNA^Hi^L. I^±RN A;i*ib:^y =' (dT) -fe/un-;^ 
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^ytD=^ (dT) y7-y'!'P^\::—Xm<r>7ii'J (A) * R N AmS^ffi*i«s^ffi V^T 

fe [Dougherty. W. G. and Hiebert. E. (1980) Viology 101, 466-474#fia] x 

/u:tp-irv"> 7 ^ y — /u • S D S vS^t^ffl L^#6;4^, ifT=^\/'^'f-:t'^ 
T^-— hiJ Jlth'^^fb-tr A^ffil^o:^-^ [Chirgwin, J. M. , et al. (1979) B 
iochemistry 18, 5294- 5299#BB] ifi^^-^-h^o 

±ISOZrt < LT^#^bi^fc^^?y (a) 'RNA*glM<b LT. i£e3pSS^SJC& 
\Z.^'0--^m. c DN A^-^fiJ^Lfc^^, ' ;;5-3|s:^c D N A;0^ ib c D N A ^ 

w t ;OiT-# -So w(7D^&<l: LTliS 1 ^ l^T— tfffi [Ef stratiadis, 

A., et al. (1976) Cell 7, 279-288 #8?.] . [Gubler. 

U. and Hoffman, B. J. (1983) Gene 25. 253-269 . ::^;<7 ir-^-^<— 

[Okayama. H. and Berg. P. (1982) Mol. Cell. Biol. 2. 161-170 #.HBJ 
Slfflt#-5;i5. :*:%0^{c4oV^-C{i> — c D N A^ilS<!r LT^J^ y > ^— i?'* 
laS/t^ (tiT rpcRj tV^'p) [Saiki. R. K. . et al. (1988) Science 239. 
487-49 #BS] ^'^fao. V>t3»*-5RT-PCR&;55$fjgiT'fc5o 

Z(DJ; 9 UT|#e)ix/c~*:^ c D N A ^ ^ n — = ^-i?'^!^ ^ — 

i:;i5T?#5o :^cm®t^?F^K«Elfefi^ [Hanahan. D. (1983) J. Mol. B 

iol. 165. 557-580 #8^] , f 'J' -t^-^i^^k-^ ->"^-^^ 
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K-To c DN A^^i-5^.^jl^-r^:^&<i: LTJi, 15iJxtf JWT{C;^-r 
(1) Tf.^j ^ y—ifmm^jt^'tm^^^:ffm 

Saiki. R. K.. et al. (1988) Science 239. 487-49 #ai] ^^f/^^^ @6<J<OSi[ 
t hFa s^fl:S^*5avMi^lIif y^.— >y h$r='— Ki-5DNAilT>i-$rtii|'i-r 

w w-C*ffiV^€>^MDNAi: b-CJi, t h F a s ^ / n 

HFE 7 A^m±-t^y^-(^V K— ^ (FERM BP - 5 8 2 8) tDmRNA 

^tf^RSKL. wix^T'a— U-CfflV^T=la=— /^'f:^!^ -tf— v'g >^tz 

-^/I'^^^HF E 7 Aft, ^ J>,y ^a^U '^Gl iUT T I g G 1 J tV>9) 55"^ 
A»P>. SiJjT'nx'f :/v^-i7 = >'i^— (^j^li, a^Kf^m im SS PPSQ-10) 
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^9I<75^& [Maniatis, T. , et al. (1982) in 'Molecular Cloning A Laboratory 
Manual' Cold Spring Harbor Laboratory, NY. #BB.] {;itJfeV >||JtT*# -5, Mx. 

<Dit^i^&D^ [Maxam, A. M. and Gilbert, W. (1980) in 'Methods in Enzymol 
ogy' 65. 499-576#BS.3 ^i^^^^-^ '> ^ :^ h'mm-mm [Messing, J. and 

Vieira, J. (1982) Gene 19. 269-276#Baj WlZ ^ O mM-T ^ Z tt'^X'^ 

li-£y<-^>^^/U-^ — i^^y<>^^i^—-^3Li^:;x.u7iiy h'CATALYST SOO'ioit^-^ 
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IP 

r<^=^/j;=S-aODNA{i, €FiJ;ttf 7^;^ 7 r-r h • hy^i^v^/Ujfe [Hunkapil 
ler, M. . et al. (1984) Nature 310. 105-lll#Sa] «^O^jrfe{wtSV\ mk<r>VC 

• 5: a — ^ v^ai^ti v'y?.) [Mark. D. F. , et al. (1984) Proc. Natl. Acad. Sc 
i. USA 81, 5662-5666#raj ^\Z.'^o :l tt^"^^ 

a s^yi7u—^/Ui[fi^<DM^t.itl-Simmt:="- K-T^DN A t ^ V V 
X-r^^^S^/iHi. m^it. I^DNAar. 7 ^7*7 & [Feinberg. A. 
P. and Vogelstein, B. (1983) Anal, biochem. 132, 6-13 •>^=^yi7 
i/'y^ v^a V'fe [Maniatis, T. , et al. (1982) in 'Molecular Cloning A la 
boratory Manual' Cold Spring Harbor Laboratory, NY. #Ra] ^{C?JfeV^ [o- 

*TPi'<j; 0 if SDN A^, m^i^=^ o^m^i^^ 

i^^fwJ: Stg^b^itSc 6XSSC (ixsSCttO. 15M ^ 

iti-hV'>J>.^ 0. 0 15M 1^ 3i'^mE.-r h V ^J^^m) t5% -r h 
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0. 1% F=riy/\^mm-)-hV'>J^ (SDS) ^^t^Zfi^y^^Zfl}y>(-^ 
if— v's :^Jgjfi!lC*^JtSt± 1 X 1 0 ^ c p m/m 1 

i/i-sj; 9{csn;t. 6 o'C-c-i!fe«?a-r5c siSrmiaT-ee X s sc-c 

5 5)-rB^t7>55fe?%-t-Sgfef^iSr?i^lH3ife'9igL, $ b{-2 x S S CT-2 O^mmi^VX^^ 

s ^ / ^ n —t/ut^w<Dmm^ft itn^m^ = - Ki-s d n a i -i/ y y-r x-r 

-SDNASr^gi-rS w (ir^i^T-^'S [Maniatis, T. . et al. (1982) in 'Molecula 
r Cloning A laboratory Manual' Cold Spring Harbor Laboratory, NY. #.^] » 

^mBm(r>m±t L-Ct*, Mx.{±":^J!S® (Escherichia coli) , -^femS (Ba 
cillus subtilis ) ^Umiffbtl^o S 6*JOite^^ m'b<^?t^*fflSaf^-C|g^ 
^itStCli, ?s^tii-^L#^M*5t5<75l>'7'!; aV, iP'«b1SS!l@.^.*3 J; U^la 
c UV5 ^O^n^ — ^— iE?IJ^-^A/T'V^5 7°7^ 5: K^J7 i?— -e^^aaSa^?f^^ 

E. coli Kl 2t**5l5<?D JMl 0 9tS^^;i5J;<fflV^e)i^, ^tJ'^ — <!: UT 
It. — pBR322-^pUC^i757'7^^ K^5J:< M^^^iTi^t^. Znh{Z 

cE—^-itTti. :^lii®(c*3v>T{S, V^):fhyT> (trp ) 7*0^— 

7^ h — ^ (lac ) yn^— ^ — , h y 7* h7r :^ • 7^ h — :^ (tac ) T'n^ 
— ^ — . y^^DX-r^ (IPP ) 7°n^— ^— , y ;^-:7 r — v'ftJlStT?^^ 

(A) PL7°n^-i^-, 4f y-<7-f^ K^#:^H^T u (tufB) 7°n^-;?- 
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feMiLTti. «iij;t{i'2 0 7 - 2 5^;65«^* L< . -^i? - i LTfi p T U 
B 2 2 8 [Ohmura. K. . et al. (1984) J. Biochem. 95. 87-93 #HBJ W^SSfflV^ 

LTJi. 0iJ;t{i'-t>-/^*5fe<75iiWflS<5^-C- j?5 CO S - 1 [Gluzman. Y. (1981) Cell 
23, 175-182 V^ (bix6= ^mtLTfi, y<>'m-& (Saccharomyces 

cerevisiae) •^T/i' = — -'^^S'ftttSS (Pichia pastoris) s (Schizos 
saccharomyces pombe) ^;SSffl P>7XSe ^ J: 9 ^iSfflSaJi^-iatw^ 

glEtcea-rST'n^-^-, RNA;^7'7'<i^>'j/^f|5ffi. Tjf !) T7'=/WbSlS^^*3 
,'^.^^Lxhx\.\ mm^-<^ ^-^i^iti^xn. s V4 o<^«n^^n^-^-- 

^r^-fS p S V 2 d h f r [Subramani. S. . et al. (1981) Mol. Cell. Bio. 1, 
854-864 0mi ^i£:0'iJ?fT'#S75^ ZtHcm^^t\^^£^\ 

m^(D^^^-^ ^ — t LXlt. /^ffi£7K^S^^Jte^'^■^'='E— 
^— [Bennetzen, J. L. and Hall. B. D. (1982) J. Biol. Chem. 257. 3018-3 
025 #.8SJ Py^ h-^i-^m^^mm'^m^ (g a l l Of£t') (DZTo^- 
9— [Ichikawa, K. . et al. (1993) Biosci. Biotech. Biochem. 57, 1686-169 

i-5DNAiE?i|$riS^-r6^<!:i-.t , jmi!S^^<75:9-^^'b'3T8gc: 'ic^^^ rixtc 
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(i, s V 4 o1gMlg.^^*L. CO s - 1 ;cjov>-cilz:tim;iS"5iBg-e*)!3. 

>'& [Luthman. H. and Magnusson. G. (1983) Nucleic Acids Res. 11, 1295-1 
308 #88] . y >'®e:<7>'U>"^.A-D N A5^tt& [Graham, F. L. and van der Eb, 
A. J. (1973) Virology 52, 456-457 #H5] ^3 J:T/«^^7L& [Neumann. E. , 
et al. (1982) EMBO J. 1, 841-845 #BB] Jfc i'f- J: 0 C O S - 1 (d^ iX^-fr 

*f{w, fi^«r=i- K-r5DNA^-&tPw<t;5^b7'^5ll^'<i5'^-;j3j:i;?|^<i^ 
$r=i— K-r^DNA&-^tfwt35^?3'if-5«^'<J^t5'— -CCOS- 1 Sra • 

m^ix^^m(Dho:>^m^m^x^ . m^it±t5,cos- i(Dm^. rpmii 
i: •J' i^fl^iiikff (PCS) f£if<Dikmf&'^^mmLtzi,(D^mmx^^o 

(C{i3 T'C-etiH-r^o ^3tjC:«M{cj[t:i:T. 1~10% (v/v) (7>0^®S;</^iSr 
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if^y^— (HPLC) ^o^M^ , *3j;t;fwixe><^ 

|^=BI(75EL I S AjSfe;iSiif®t?fc5o 

(I) 71;^ (XIX) X'7ik^ti^it^m\-i-. ^n^'i^<75^b-^2i^otftB^^::*5V^ 

T#BS$nTv^2>3:iifeois^{w^^-3 -ctf^ w t t>^xt 5o 't<niik(oit^mm&t 
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tfii^t LTCH 1 1 *fc(iHFE 7 A?r, il®f^i5tf^ffl^7t{±v^ t KoSKStu 

ii?^L<liCH 1 1 ^f-!iHFE 7A^0. 1 1 00 n g/m 
K ^ h M^=^-tr— h^O. 0 5 7511 5 n M'^*i-'5i^?S<i: LTlSSli^nS;*^. 
J± r (7? ffiffl (CPI ^ $ n S t> «75 -C I \ 

15l^*:coai: Lt. i mo. 1 m g 1 0 0 0 m g ^^T^lt. 

^flS (0iJx.fi, t h I) >'/-?^*ffl)5S^H P B -A L L (Morikawa. S. , et al. (19 
78) Int. J. Cancer 21. 166-170#BS) , J u r k a t (American Type Cultur 
e No. TIB-152 ) . 'liitilifi U '> ^ ^B^^^O^ffBm^^) ^r^^bv ^<^^ 
#^^MT TT y-fe-Y (Green, L. M, , et al. (1984) J. Immunological Metho 

ds 70. 257-268#BS) ^Tmmt^m'^tE.m-r^xTTTy-t^m<D:^mt^m'&'t 

-v^lw^5V^TtW?aT-^S::<i:l*, e):^^mrF ^BB O 9 O 9 8 1 6-§-4i:«lwjoVNT 
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ivtt hF a s^y ^ n—- ^y^^^4:CH 1 1 i ^ h h Udf-ir— h iO*ffl 
Il2fl. KFa s^/t^'n —tJl-m.WH FE7At;»<l'H Udr-fe— h i: O 

mmm 1 

a s^i^i L-r. mW!^n<^mo 9 o 9 s i e-^^fsiwismt^^t hf a 
s ^ D-^/^i?t{*HF E 7 A»^:iCH 1 1 ( m^^^^^^'^W 

t h y >^<^^fla^H P B - A L L (Morikawa, S. . et al. (1978) Int. J. 
Cancer 21, 166-170#BS) ^10% FCS (=3e^^=i • t*— T— /i-^i/U^hSSi) Sr 
•g-tpR PM I 1 6 4 O^JffitCTx 37*^;,. 5% ^^^ETT' 3 B r^^itll U 

(2. 5X10 ^mS^ys 0 fi I) 96 5t-^^ ^ n^'U— h (ffi^^-:^ 9 
>r h (t*) f±$!i) 5 O 1 -fo^^a i^fzo m:.. M h h ir— h 

i-y^^^itm) iiXXftfiF a stfiW^iCHl l^tzi-iHFE 7 A. 0. 001m 
g/m 1 *>ib 3f&-^om|5^4&fR) ^-^ti" R PM I IglfeS 0 M 1 ^-J^ai/Utd^ 
*DU. 3 7*0:^*951 L^to 

l5tF a sivt(!|Ei LTCH 1 1 ^rSs^DL^T'U- h{::oi>TJi. ^<75*^ 3 7^ 
X—9kmmLtL. HF E 7 A^^^DLTtyu- h{::ol>Tli. 1 ^r^^ 

^{wR PM I *iteT'i^lia^l5fer%Lf::m. R PM I tfJfi-C 1 m g/m 1 (C^SiUfc. 
JrC-^-i^:^ I g Gl5t*^ (^<>r :?t-y-;^t±S!i) * 1 0 0 M 1 /-J^ni/i^JD^/i:. 3 7^ 
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h^-g-tf R PM I tSJtil^ 1 0 0 1 y'>3L/um^Xt)^h. 3 7'CT'— efe^ 

■5-<^^^ 1 m g/m 1 (75X TT (2, 3 - If ;^ [ 2 - ^ h # 4 - — h n - 
5 7 31:11/1^] - 2H-X h "7 V V - ;i;/U7j?^-tf— y K -T^— 

yyu h : i/^-^ttM) ^-t-tf 2 5 /zMCDPMS (7 a::^v'>'^ Mf/i^^ai— h : 
'>^-^l±£J) 5 0 Ai 1 /^^^i' (*^SS2 5 0 /z g/m 1 XTT. 5|zM P 
MS) ^^tnU^o 3 7'CT3B#Pb'|J§S| L/c^, €■ -J^ zn/K^ 4 5 0 n m(^5!S3tS 

(%) = 1 0 0 X (a - b) / (c - b) 

^(Dm^. CHI KDT^Si h-i^:^^mfSm-ts 0. 0 5 nMJ£J^±cOp< h h 

T FmTXj {i> h h i^^ir- h^^-To liiTJciSV^Tl^C) » ^7t. HFE7 
A(DY7ii h — i^p^mmi^^h. 0. 0 5 nMc^^ h h w^ir— hg5;5D{c:ioT± 
#LTV^yh (112) o a s ^ h h U='E^-lr— h^-Sfe 

^irao^^T'Ji, *fflJ!a<?5^#^{i{5<i:/ut*^<t:L7:e;ii>oyS: (US) „ 
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Mi^tl^iZ.i-tm^lt. hF a stfii^ O. 5m gioJ;t>*SijS|.6<j{C0. 0 5 nM 
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m 7k (D m m 

CH 1 1 , HFE 7 At.tH-i^inh<D\l hitUi^-Vh^ Z ftl^mt-f-Z, 

3. h-v'^^i^Stt^;t-^<5^t hFa s mm'-'e y ^ u —f-^l^^i^ 
CHI iS/cKi^ot hfkfitflsT-SjSr <i:^i|#m<!:1--5. t^*(7)ffiffl^ 1 3^^^ 

4. TjK h-v-j^^^i^StS^r^-rS^t hF a s^i4:;45, •v'J' ^ - -^r r> ^ 
'l':/y K--7HFE 7A(FERM BP-5828) ;J5M^i-5^t hFa s 

y hyy M^deir-h. l/ni^^T-yA, MX- 6 8, N-[4-C3-(2. 

4-C^T5 y-6.7->^t Ka-5H->i^ a-i^'^CdJhry 5 >'.>-5-'l' /U) 7*= tVu]-< 
^-l/^/H-L-i^'/Ui??^^^, N-CC5-[2-(2-T$/-1.4.5.6.7.8— .:3pi^t Kn-4- 
:^#yt'!; KC2.3-d]t°y 5 v;^^-6-^yu)if^yU-2-^i=/l.];t7/u..-Kn/u]-L-^ 

(R)-N-[[5-[2-(2-7'^ y-1.4.5.6.7.8— ^#-9-t h' a -4-^^ y \f 
.K[2.3-d3 fy 5 V^i^-6-'r/l')31^/U-2-^31=/U];«7/U;Jf = /U]-L-:r/U:5^ $ 

N-((2.4-v'T5 y-3.4.5.6, 7,8-^^-y-t K n if y K[2. 3-d] t° y 5 v^^-S— f /U) 
3l5^/U)-2-^ai^yU;t7/U7KnyL.-L-ir/U^ ^ i^g.^ (S) -2-[ [ [4-;i7 /U;}? V^-4-[ [4 

-[C(2,4-i/T^ y-6-r-r y •>'=/u)>5^/p]T5 y]-<:^y>r/i']T^ 

7-5 y];«7/U/1?=/U]^>yY/U^, N-r4-[3-(2.4-v;5T5 / -IH- 1° n n [2. 3-d] f 

y ^ •/>-5->r/U)rn tVu]-<:/y-l'/t.]-L-^/Ui? ^ 2. 4-v'7' 5: y-6-(N-( 

4-f^ = -^'-^^i-4^=/i-)-<>'i;^yu)y f^/ur 5 y)#-^:/y 2,4-v^T^ y-5-[ 

4-[3-(4-7'S: y 7ai=/U-4-;^/l^;}^ = /l^:7 3i=/UT 5 / ) y'a Tt^i^ 5-^ ^ |s 
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dfi^^::/vJ/u] fy $; v^>', N-[4-L4-(2. 4->^7' 5 y-S-t'V 5 i^-yu) t'^/u]^ 

if /i- ^ ^:^§St, N-[4-r3-(2.4-v?T 5 y-S-ey 5 v?=yu)7'o 
^>':/-</U]-L-:^^/l-t5' ^ i^^; N-L4-t2-(2.4--i^T 5 / -S-Zfy" ]} i^=i/U) zc^/U} 

^:>:/-i'yu]-4-^5^u:/-DL-^/u^ 5: :^gei5 J;u^n-(i-p< f^/uai^/u)-N' [3- (2. 4. 
tJ' n y K (P S 1 5) ^^^/'iSSf J: Oil^^n-S 1 ^tnt2&L±(Oit'^m-Qi)^ 
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